While previous studies have found an increased incidence of schizophrenia in some immigrant groups, differences in age of onset in these groups has not been examined. The purpose of this study was to compare age of first hospitalization of (1) native-born people versus immigrants, (2) immigrants from different countries of origin, and (3) first generation immigrants versus second generation immigrants; and to reexamine gender differences in age of first hospitalization. Data were extracted on all first hospital admissions nationally for the years 1978-1992 (n = 10,902) from the National Psychiatric Hospitalization Case Registry of the State of Israel Ministry of Health. Immigrants were older at time of first hospitalization than nonimmigrants, with considerable variations between different countries of origin. Second generation immigrants (i.e., born in Israel to immigrant parents) had ages of first hospitalization similar to people with native-born parents. Males had earlier ages at first hospitalization than females. The results suggest that immigration may have a delaying effect on age of first admission and support previous findings regarding gender difference in age of onset.
It has been suggested that studying schizophrenia in immigrant groups may yield clues about the etiology of the illness, particularly the role of environmental risk factors (Harrison 1990) . Immigrant studies have pointed to higher incidence and prevalence rates of schizophrenia among immigrants. For example, Selten and Sijben (1994) found higher rates of first admission among immigrants from Morocco, Surinam, and Netherlands Antilles as compared with native-born Dutch (Selten and Sijben 1994) . Studies found higher rates of admission among first generation Afro-Caribbean immigrants to the United Kingdom and even higher rates among second generation immigrants (Harrison et al. 1997) .
While the immigrant studies have examined prevalence and incidence rates, they have not examined age of onset differences. Like prevalence and incidence rates, age of onset also has implications for etiology, outcome, and course (Johnstone et al. 1989) . Earlier age of onset has been related to poorer response to treatment (Kolakowska et al. 1985; Nimgaonkar et al. 1988; Harvey et al. 1991; Meltzer et al. 1997 ) and higher risk of rehospitalization, regardless of gender (DeLisi 1992; Eaton et al. 1992) .
There is some evidence that age of onset of schizophrenia differs across countries. Hambrecht and colleagues (1992) , in the World Health Organization (WHO) study on Determinants of Outcome of Severe Mental Disorders, report age of onset differences among different countries. They found differences in age of first treatment contact for schizophrenia symptoms, which was a proxy measure for age of onset, with the developing countries having a younger age of onset than the developed countries and males having an earlier age of onset than females. Similarly, Angermeyer and Kuhn (1988) found variation in age of onset in the 53 studies that they reviewed, with males having an earlier onset than females in 48 of these studies. Table 1 presents a comparison of age of onset in single country studies conducted since the review by Angermeyer and Kuhn (1988) in the 1980s. For purposes of comparison, studies presented reported age of first hospitalization as a proxy for age of admission. Only a few studies examined the appearance of first psychotic symptoms. As can be seen, there were noticeable differences in age of onset among studies and a fairly consistent difference in age of onset between males and females, with males being younger at time of onset than females. These Note.-SD = standard deviation.
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They reanalyzed what appears to be the same cohort and corrected for observed ages for known gender differences in the age distribution of the population. They found almost the same difference in age of onset of males and females and that the entire distributions shifted to older ages.
2 Agra, India; Nottingham, England; Cali, Columbia; Ibadan, Nigeria; Nagasaki, Japan; Chandigarh, India; Aarhus, Denmark; Honolulu, Hawaii; Dublin, Ireland; Moscow, USSR; Prague, CSFR.
3 "A definite diagnosis of schizophrenia was made in the presence of either one or more first rank symptoms in the absence of persistent mood disturbance using the classification of Schneider (1959); or of two or more other symptoms associated with florid schizophrenia; e.g. delusions (not first rank), hallucinations (visual, olfactory, touch, disassociative), catatonic behavior, idiosyncratic or incoherent speech in the absence of persistent mood disturbance; or of three or more florid symptoms accompanied by a persistent mood disturbance.
If one symptom other than of first rank was elicited in the absence of persistent mood disturbance or two such symptoms plus a persistent mood disturbance, then a diagnosis of probable schizophrenia was made" (p. 11).
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results, like those reviewed by Angermeyer and Kuhn (1988) regarding earlier studies, and the findings of Hambrecht et al. (1992) , are suggestive of differences in age of onset among different countries. However, it is not possible to draw definite conclusions because of the inevitable differences in methodologies and differences in access to services among the different countries. In summary, previous studies have suggested that there are differences in incidence and prevalence of schizophrenia between immigrants and nonimmigrants. Other literature suggests that there are differences in age of onset among different countries, with developing countries having earlier onset than developed countries. These two different groups of studies suggest that there may be not only differences in incidence and prevalence between immigrants and nonimmigrants, but differences in age of onset between immigrants and nonimmigrants and that these differences may be related to country of origin.
It is not entirely clear why there are differences in incidence and prevalence between immigrants and nonimmigrants and differences in age of onset among countries. These differences may relate to differences in environment, genetics, access to services, social factors, or levels of stress. Based on the above possible explanations, with the exception of the genetic one, and after controlling for access to services, we hypothesized that immigrants would have earlier ages of first hospitalization than nonimmigrants. Also, we hypothesized that these differences in age of first admission would diminish in the second generation-that is, people who are children of immigrants but not immigrants themselves would be expected to have ages of first hospitalization that are similar to those of nonimmigrants and different from those of immigrants. Were these differences primarily genetic, there would be little difference in age of onset between the first and second generation immigrants.
To examine these questions, data from Israel, a country with an abundance of first and second generation immigrants from many different countries, were used. Israel affords a unique opportunity to examine these questions because, unlike in some countries, immigrants have equal access to psychiatric services. This equality of care is because immigrants are immediately covered by universal health care coverage. In addition, all hospitalizations to psychiatric facilities in Israel are carefully recorded in the National Psychiatric Hospitalization Case Registry, which is carefully maintained as per legal mandate.
To test the study hypothesis that immigrants would have an earlier age of first admission, we compared age of first hospitalization (a proxy for age of onset) of (1) native-born people versus immigrants, (2) immigrants from various countries, and (3) first generation immigrants versus second generation immigrants. Comparisons were also made between the aforementioned groups and Israeli Arabs.
Method
Case Registry. Hospitalization and diagnostic data were extracted from the National Psychiatric Hospitalization Case Registry of the State of Israel Ministry of Health. The registry is a complete listing of all psychiatric hospitalizations since 1950, regardless of the type and auspices (public or private) of the facility. All hospitals are legally mandated to report psychiatric admissions and discharges to the registry. A special department of the Ministry of Health verifies compliance with reporting, completion of forms, and consistency of information. Therefore, it is unlikely that admissions forms are missing or that diagnoses are incomplete or incorrectly recorded. The source of the data is the report of the treating psychiatrist, who is required by law to complete a form that is entered into the case registry for any admission to or discharge from a psychiatric bed in Israel. The form includes patient diagnosis according to the ICD-9 (WHO 1977). Aboard-certified psychiatrist reviews the diagnosis. The diagnosis given at the time of last discharge was analyzed in this study, although, as previously found, diagnoses in the registry are very consistent over time (Rabinowitz et al. 1994b ). The demographic data in the registry are crosschecked with those of the registry of the Ministry of Interior to minimize errors.
Sample. Data on all people in Israel who had a first hospitalization with a diagnosis of schizophrenia between 1978 and 1992, and who had lived in Israel at least since the age of 15, were extracted from the National Psychiatric Case Registry (n = 12,061). Those who immigrated to Israel when older than age 15 were excluded to help ensure that people included did not have hospitalizations prior to coming to Israel (these would not have appeared in the registry). We estimate that the age 15 cutoff point precluded the inclusion of almost all people who had first hospitalizations before coming to Israel. Among those born in Israel, only 2.6 percent were hospitalized prior to age 15. In addition, it should be noted that threequarters of the immigrants had been in Israel since age 11, and 90 percent since age 13. In the event that the patient had more than one admission, the last discharge diagnosis was used. Of this cohort, data on 1,169 patients could not be used. In 4 cases, the immigration date was listed as preceding the date of birth; in 747 cases, people were listed as not being born in Israel, but no immigration date was listed; in 296 cases, people were listed as being born in Israel but also had an immigration date; and in 122 cases, neither immigration date nor place of birth was listed. The final analysis thus included 10,902 patients (males = 6,502, 59.6%; females = 4,400, 40.4%).
Data Analysis. Patients were aggregated on gender, immigration status, and country of birth, and comparisons were made on median age of first psychiatric admission. It should be noted that the study included the entire population of 15 consecutive years of first admission patients; thus, differences are not attributable to sampling error as would be estimated using significance testing (Henkel 1976 ) but rather reflect actual differences in age of first hospital admission as recorded in the registry.
Results Table 2 compares age at first admission of immigrants and nonimmigrants by gender. Contrary to what was hypothesized, immigrants were older at time of first admission than nonimmigrants (both Jews and non-Jews). Table 3 presents differences for Jews by country, continent, and gender. As can be seen, native-born Israeli females have the youngest median age of first admission (23), with the exception of Ethiopia (15) and the USSR (21) and are tied with Argentina. A similar pattern emerges for the males (23), with the exception of Ethiopia (16.5), the USSR (21), France (22), and Argentina (21); nativeborn Israeli males are tied with males in the United States. The last column of the table presents the female-male differences in age at first admission. In 13 of the 19 countries, there were age at first admission differences, as expected, with males having earlier median age of first hospitalization; in 4 of the 19 countries, females had younger ages of first admission; and in two countries, Israel and the USSR, there were no differences. A comparison of continents rather than countries shows that people from Western Asia had the oldest ages of first admission, and people from Central and South America had the youngest. Table 4 presents, for Jews, the median age at first admission by country of birth and, for those bom in Israel, median age of first admission by father's country of birth. Thus, for example, in the second row of the table, we see that for those people who themselves had been born in Iraq, the age at admission for males was 37 and for females 40. For those bom in Israel and of Iraqi extraction, the median age was 23. In almost all cases, those born in Israel had considerably younger ages at admission than immigrants. The one exception was the USSR group; those born in the USSR had younger ages at first admission than those of Russian extraction who were bom in Israel. Overall, the ages at first admission of second generation Israelis (Israelis whose fathers were born in Israel) are more similar to those of native-bom Israelis than they are to immigrants'.
Discussion
We found age of first hospitalization differences between immigrants and nonimmigrants. Unexpectedly, immigrants had later ages of first hospitalization than did Jewish and Arab Israelis. These differences were greatly diminished among immigrants' children born in Israel. In addition, age of first hospitalization was very similar in Jews and Arabs. The fact that second generation immigrants did not have the same later ages of first hospitalization as immigrants suggests that differences stem mainly from nongenetic factors.
The later age of hospitalization for immigrants compared with nonimmigrants was surprising because immigration has been suggested to encourage the onset of schizophrenia (Harrison 1990 ) and because immigrant homes in general could be expected to have greater stress than nonimmigrant homes. One possible partial explana- tion for later age of first hospitalization of immigrants is that while there are no economic barriers to hospitalization, immigrants may be reluctant to seek help. Another possibility is that immigrants may be more tolerant of odd behavior than nonimmigrants are. The children of immigrants, however, are acculturated, and thus their ages of first hospitalization are not different from those of the native born. Another possible explanation is that some of the immigrants went undiagnosed for many years because clinicians did not speak the immigrants' language. It is also possible that social support may be stronger in first generation immigrants and that this helped delay the age of first admission. Yet another possibility is not that immigration confers a protective factor but that living in Israel, with the attendant tension surrounding armed conflict, lowers age of onset. The fact that second generation immigrants would show an age at first admission similar to native-born Israelis' might reflect longer exposure during critical developmental years to the hypothesized Israel-specific stress. While this theory is plausible, a careful review of the results suggests that age of first admission does not appear to be related to environmental stress. We found that immigrants from almost all countries had ages of first admission older than those of native-born Israelis. Most immigrants come to Israel to escape difficult and potentially life-threatening political turmoil, which probably creates high levels of attendant stress. The exception to this is a small group of immigrants who came from countries with stable regimes. This group includes only 7 percent (161 out of 2,242) of the immigrants: those who came from Western Europe (n = 113) and the United States (n = 48). The U.S. group had ages of first admission close to the native-born Israelis' (U.S. females = 23.5, Israeli females = 23; U.S. males = 23, Israeli males = 23), and the Western European group had later ages of first admission (females = 32, males = 29). Clearly, none of the above explanations of the counterintuitive finding of later age of first admission among immigrants is entirely compelling. Two biases might be pertinent in explaining differences between immigrants and nonimmigrants. As elaborated by Abraido-Lanza and colleagues (1999) , it is possible that a selection bias (people who immigrate are healthier than people who do not immigrate) or a "salmon bias" (people return to their country of origin to become sick) is at work. The selection bias does not appear to be relevant because the immigrants included in this study were minors (under age 16) when they immigrated. It seems unlikely that families in their situation, with a child who had not yet become psychotic (because onset before 16 is rare), would not immigrate. For the same reason, we believe that the salmon bias is not relevant. It would be difficult to imagine that people who immigrated with their families before age 16 would choose to leave the country, and most likely their families, to have a psychotic break. In general, the difficulties associated with immigration are modified because most immigrants came as part of organized efforts with considerable assistance of the State of Israel and Jewish organizations that helped to systematically resettle them in Israel.
While potentially of interest, comparisons between age of first admission among immigrants to Israel and age of onset among people in their countries of origin are problematic because our data are on one ethnic minority from those countries. To the extent to which such comparisons might be informative, we note that, compared with the WHO study on Determinants of Outcome of Severe Mental Disorders, the age of first admission for those from the USSR in Israel (males = 21, females = 21) was considerably lower than the age of first admission for those from Moscow in the WHO study (males = 32.6 years, females = 36.2 years). Some of this difference may be because in the WHO Moscow sample the lower age limit was 18, compared with 15 in the other centers. Yet regarding India, our results are similar (Agra India males = 25.5, females = 25.1; immigrants from India, males = 24.5, females = 28). The WHO study results suggest that age of onset is younger in developing countries. The difficulties in making comparisons notwithstanding, both our study and the WHO study found differences in age of first admission among countries.
Our finding that male immigrants in 13 of the 17 countries had earlier ages of first hospitalization than female immigrants was generally consistent with most previous studies (all studies in table 1, for instance, found male immigrants to have lower ages of onset than female immigrants). However, among the native-born Israeli Jewish group there were no such differences between males and females and only small differences among non-Jewish Israelis. The median age of first hospitalization among native-born Israeli Jews-age 23-is young in comparison to the ages found in other studies. For example, only 1 of the 53 studies reviewed by Angermeyer and Kuhn (1988) had median ages of first hospitalization of 21.5 for females and 23 for males. None of the table 1 studies had females' ages of onset younger than 24.9. One study had a mean age of onset for males of 23.5 (Gureje 1991) , one a mean age of 23 (Beratis et al. 1994) , and one a mean age of 21.4 (Loranger 1984) . The reason for the lack of difference between ages of onset of male and female native-born Israeli Jews is unknown. The reason for the early age of first hospitalization may be that services are readily available; for example, elsewhere (Rabinowitz et al. 1994a) we report that 80 percent of people coming to a psychiatric hospital in Israel were admitted. Because hospitalization is paid for by the government with almost no controls, there is no difficulty in admitting patients. There is also an adequate supply of hospital beds. For similar reasons, lengths of stay in the hospital in Israel tend to be long; the median length of stay for first hospitalization in the current study was 65 days.
The similarity between Jewish and Arab Israelis in age of first hospitalization is somewhat surprising, because Israeli Arabs, like minorities in other countries, underutilize services. For example, while Arabs comprise about 20 percent of the national population, they were only 9.7 percent of the sample. This discrepancy may suggest that people with mental illness who are in dire need do obtain help, while people with less severe forms of illness avoid hospitalization.
A major limitation of the study is that the diagnoses used are registry diagnoses made by the treating psychiatrist based on signs, symptoms, and history-not research diagnoses. Thus, concerns regarding the validity and reliability of the diagnoses are pertinent. Specifically, as has been suggested since the early 1980s, it is possible that some clinicians, particularly those working in long-term psychiatric hospitals, tend to assign a diagnosis of schizophrenia to patients for whom research diagnostic criteria based on a structured interview would have resulted in a diagnosis of bipolar affective disorder (Lipton and Simon 1985) . However, the wide acceptance of DSM-1II and -IV and of the ICD-9 criteria since the 1980s has changed this situation dramatically. A study examining the accuracy of diagnoses of affective disorders and schizophrenia in public hospitals found convincing evidence that the tendency to overdiagnose schizophrenia has diminished and that the agreement between chart and research diagnosis was very good (Pulver et al. 1988) . Because the training of the psychiatrists who contributed to the registry and the settings are very similar to the ones described by Pulver (1988) , there is no reason to assume that the diagnostic skills would be much different. Furthermore, the coding for the purpose of registering is assigned by the diagnosing psychiatrist, not a coding clerk, thereby avoiding a frequent source of errors in psychiatric case registries, as found in previous studies (Sytema et al. 1989) . Also, even if a particular facility or a particular group of psychiatrists are prone to over-or underdiagnose schizophrenia in general or specifically among immigrants, or to underdiagnose affective disorders, there is no apparent reason to assume that this bias affects all or most of the 20 facilities that report to the registry.
